Samples of 25, 74, 100 and 200 directions have been drawn from a population of uniformly distributed directions. The directions were summed vectorially and the direction and length, R, of the resultant vector was calculated. Bias was applied to the random samples by adding a common vector to each random direction in varying proportions. This corresponds to the addition of a secondary component of magnetization of varying magnitude to randomly oriented primary magnetic directions, as might be present in the pebbles of a conglomerate. A comparison between the values of R calculated from the biased and unbiased samples permits estimates to be made of the sensitivity of conglomerate tests based on different sized samples in detecting secondary components of magnetization.
Introduction
A number of techniques have been devised to indicate the presence of secondary components of remnant magnetization in materials used in palaeomagnetic research. One such technique is the conglomerate test proposed by Graham (1949) . Where a conglomerate occurs above a rock unit being studied paleomagnetically measurements of remnant magnetization are made on a number of pebbles and underlying rocks which are lithologically similar. If the directions of magnetization derived from the conglomerate are randomly scattered, while the directions from the underlying formation show a statistical grouping, it can be concluded that all the remnant magnetization predates the deposition of the conglomerate. This assumes that random mechanical forces alone, controlled the orientation of the pebbles during deposition.
A problem arises in deciding if the magnetic directions in the conglomerate are randomly distributed. A statistical test for randomness has been proposed by Watson (1956) . The measured magnetic directions are considered as unit vectors and the vector sum R is calculated as proposed by Fisher (1953) . Assuming uniformly distributed unit vectors, a second vector sum R , is calculated which will be exceeded by R with varying degrees of probability. A comparison of R and R , gives an indication of whether the sample is drawn from a uniform population. Watson (1956) has tabulated R, for sample sizes up to 20 for probabilities of 0.05 and 0.01 Irving (1964) has extended the tabulation to include sample sizes up to 100 with a probability of 0.05.
The present communication is concerned primarily with evaluating the sensitivity of the conglomerate test to identify and correct for secondary components of magnetization. It is here suggested that the conglomerate test can be used to remove a secondary component of magnetization from a sequence of rocks. The situation envisaged is where the rocks underlying the conglomerate acquired a direction of magnetization prior to the deposition of the conglomerate but that subsequently, after the deposition of the conglomerate, the whole rock section acquired a further, secondary, component of magnetization. In this instance, the direction obtained from the conglomerate may differ from the direction in the underlying rocks and, if one can determine the relative magnitudes of the secondary and primary component, one can remove the secondary component, as preserved in the conglomerate, from the measured resultant direction in underlying rocks to obtain their primary component.
Experimental method
A population of 20 481 unit vectors was produced which are, as closely as possible, uniformly distributed over the surface of a hemisphere (Starkey, in preparation). The azimuths and inclinations of these directions were filed on magnetic tape. Using a random number generator (Roberts 1968 ) random numbers were generated in the range 1 4 0 9 6 2 and these were used to read data from the file tape. Numbers 20 482-40 962 were used to obtain directions in the second hemisphere by subtracting 20 481 and using the resultant number to access the tape and then taking the direction 180" away.
A sample of IZ unit vectors was drawn at random from the uniform population, and the vector sum R for the sample was calculated. Each of the random directions in the sample was then averaged vectorially with a common direction to produce a biased direction. The mean direction and R of the biased directions were then calculated. This would correspond to the case where a secondary component of magnetization, equal in magnitude to the primary component, has been superimposed on the 'conglomerate'. Each random vector was then again averaged with the common direction but with the random direction being weighted twice (i.e. summed twice) to correspond to the situation where the secondary magnetization is only half as intense as the primary component. Again the mean direction and R of the biased directions were calculated. This was continued with increasing weighting being given to the random direction up to a weighting factor of 10.
Results
Four sizes of samples were investigated in the present study, consisting of 25, 74, 100 and 200 directions. For sample size 25 sixty samples were obtained, for each of the others thirty samples. The value of R has been calculated for each sample and the data agree well with the predictions of Watson (1956) (Figs 1 , 2 , 3 and 4 ) although it appears that the expression given by Watson to calculate R , (0.05) gives values which may be too high for large sample sizes and too low for small sample sizes. As an additional test of the randomness of the data the mean directions for each sample size were averaged vectorially and R was calculated. These results are presented in Table 1 where it is shown that R, for all sample sizes, is significantly smaller than R, (0.05).
In A is the mean value in degrees by which the mean direction diverges from the applied bias direction. Numbers in brackets give the range of a. The value of R, (0.05) is plotted on the ordinate. 
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Notes: q = number of directions in a sample. N = number of samples. R = length of the vector sum of the N mean directions. R, = significance point at P 0.05 (Irving 1964) . examined, a secondary component one third as intense as the primary component may be undetected while in tests of 100 pebbles secondary components of one quarter the strength of the primary component may be undetected. However when the sample size is increased to 200 secondary components of as little as one-sixth the intensity of the primary component would probably be detected. Increasing the sample size also results in less overlap of the frequency distributions of R for varying amounts of bias and thus a better estimate of the ratio of secondary to primary component can be made for any given value of R. Furthermore, the divergence in direction between the mean directions and the applied bias direction (in Figs 1-4 ) decreases with increasing sample size. Thus, if a conglomerate test suggests the presence of a secondary component of magnetization, a second field sampling may be warranted to increase the sample size. With the larger sample size better estimates can be made of the direction of secondary magnetization, and of the ratio of the secondary to the primary components of magnetization. With these two quantities it would prove possible to determine the primary magnetic component in the rocks beneath the conglomerate horizon by vector subtraction.
